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(54) Titte: METHOD OF PRODUCING PAROXETINE HYDROCHLORIDE 
(57) Abstract 

The present invention relates to a new process for preparing phamiaceutically active compounds and intermediates therefor. The 
(-) trans isomer of 4-(4 -fiuoK)phenyl)-3-<3".4"-methylenedioxyphenoxymethyl)piperidine (paroxetine) is an hnportant compound having 
antidepressant and anti-Parkinson properties. This compound is used in therapy as the hydrochloride salt to treat inter alia depression, 
obsessive compulsive disorder (OCD) and panic. There is described herein an improve process for its pr^aration which avoids the 
generation of impurities caused by the use of strong mineral acid to form the salt 
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METHOD OF PRODUCING PAROXETINE HYDROCHLORIDE 



This invention is concerned with a new process for the preparation of hydrochloride 
salts of paroxetine. 

• 5 

Pharmaceutical products with antidepressant and anti-Parkinson properties are described 
in US-A-3912743 and US-A-4007196. An especially important compound among 
those disclosed is paroxetine, the (-) traris isomer of 4-(4'-fluorophenyl)-3-(3*,4'-' 
methylene-dioxyphenoxymethyl)-piperidine (see Example 2 of US-A-4007196). This 
10 compound is used in therapy as the hydrochloride salt to treat inter alia depression, 
obsessive compulsive disorder (OCD) and panic. 

' Paroxetine hydrochloride has been described in the literature as a crystalline 
hemihydrate (see EP-A-0223403 of Beecham Group) and as various crystalline 
1 5 anhydrate forms (see WO 96/24595 of SmithKline Beecham pic). 

This invention aims to overcome disadvantages in the existing processes for preparation 
of paroxetine hydrochloride and so to provide altmiative processes for its manufacture. 

20 US-A-5672612 (Pentech) and EP-A-08 10224 (Asahi Glass) describe the preparation of 
amorphous paroxetine hydrochloride by vacuum drying and spray drying. 

In the literature, paroxetine hydrochloride is usually prepared by acidification of a 
solution of paroxetine base obtained as the final stage of a synthetic sequence. The 

25 prqjaration of paroxetine hydrochloride by addition of aqueous hydrochloric acid 

requires very acidic conditions for the formation of the salt from paroxetine base and 
this can result in the formation of unwanted impurities. The altemative use of hydrogen 
chloride gas on a large scale gives rise to high capital equipment costs and dangers of 
gas handling. The preparation of hydrogen chloride solutions in some solvents, for 

30 example ketones such as acetone and butanone, results in undesirable reactions, such as 
aldol condensation. WO 98/01424 (Richter Gedeon) describes procedtures in which 
solutions of paroxetine acetate and tartrate salts are treated with aqueous solutions of 
sodium chloride or ammonium chloride to fomi paroxetine hydrochloride hemihydrate. 

35 Procedures described in the literature for the preparation of solvated and anhydrous 
paroxetine hydrochloride require the use of anhydrous solvents such as acetone, ethyl 
acetate, toluene, n-butanol, chloroform, tetrahydrofuran, paropan-2-ol, and pyridine. 
Even if small amounts of water are present the anhydrate product is contaminated with 
paroxetine hydrochloride hemihydrate. WO 98/01424 does not describe the preparation 

1 
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of anhydrous or solvated forms of paroxetine hydrochloride, and its procedures are 
unsuitable for operation under anhydrous conditions. Furthermore, amine 
hydrochlorides and paroxetine hydrochloride in anhydrous solutions form crystalline 1:1 
mixed salts of the amine hydrochloride and paroxetine hydrochloride. 

5 

Surprisingly, we have discovered a process by which paroxetine hydrochloride can be 
prepared directly from paroxetine free base without the need for an intermediate salt, 
which is suitable for use under anhydrous conditions as well as aqueous conditions, and 
which is therefore suitable for the manufacture of anhydrous and solvated forms of 
10 paroxetine. 

. Hence, the present invention provides a process for the preparation of paroxetine 
hydrochloride in which a solution of paroxetine base or a salt other than the 
hydrochloride is contacted with an amine hydrochloride, and paroxetine hydrochloride 
15 is isolated as a solid, with the proviso that the use of ammonium chloride is excluded 
when treating paroxetine acetate or paroxetine tartrate in an aqueous system to obtain 
paroxetine hydrochloride for isolation as the hemihydrate. 

Accordingly, in one aspect the present invention provides a process for the preparation 
20 of paroxetine hydrochloride anhydrate or solvate in which a solution of paroxetine base 
or a salt other than the hydrochloride is contacted with an amine hydrochloride, and 
paroxetine hydrochloride is isolated as an anhydrate or solvate, preferably in crystalline 
form. 

25 In another aspect the present invention provides a process for the preparation of non- 
crystalline paroxetine hydrochloride in which a solution of paroxetine base or a salt 
other than the hydrochloride is contacted with an amine hydrochloride, and paroxetine 
hydrochloride is isolated in non-crystalline form. 

30 In another aspect the present invention provides a process for the preparation of 
paroxetine hydrochloride hemihydrate in which a solution of paroxetine base is 
contacted with an amine hydrochloride in the presence of water, and paroxetine 
hydrochloride is isolated as the crystalline hemihydrate. 

\ , ^ 

35 In a frirther aspect the present invention provides a process for the preparation of a 

paroxetine hydrochloride hemihydrate in which a solution of a paroxetine salt other than 
the hydrochloride, is contacted with an amine hydrochloride other than ammonium 
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chloride in the presence of water, and paroxetine hydrochloride is isolated as the 
crystalline hemihydrate. 

In a yet further aspect the present invention provides a process for the preparation of a 
5 paroxetine hydrochloride hemihydrate in which a solution of a paroxetine salt other than 
the hydrochloride, acetate, or tartrate is contacted with ammonium chloride in the 
presence of water, and paroxetine hydrochloride is isolated as the crystalline 
hemihydrate. 

10 This invention allows for the use of a mild, convenient, solid, cheap source of hydrogen 
chloride that can be conveniently added without expensive toxic gas handling facilities 
, under mild conditions. The process can also be easily made anhydrous for the 
preparation of anhydrous forms of paroxetine hydrochloride; ambient temperature may 
be used and rigorous removal of water and complex solvent handling procedures are 

15 rendered unnecessary. The formation, of paroxetine hydrochloride/amine hydrochloride 
crystalline 1 : 1 complexes is avoided by control of seeding or by avoiding excessively - 
high concentrations. 

The treatment with the amine hydrochloride preferably takes place under an atmosphere 
20 of inert gas, such as nitrogen or argon. 

In the practice of this invention, the paroxetine hydrochloride may be isolated in non- 
crystalline form, for example by spray-drying or tray-drying, or as cfrystalline forms 
such as the hemihydrate, by crystallising from water or water-containing solutions, or as 
25 a crystalline anhydrate, or a crystalline solvate, such as the propan-2-ol, acetone, or 
toluene solvate, by crystallising from anhydrous solutions. 

The amine hydrochloride is most conveniently commercially available material that can 
be used as supplied, but it may also be prepared in situ, for example by reaction of an 

30 amine with hydrogen chloride gas in a solvent. The amine hydrochloride may be used 
as a solid or in solution, and is preferably of low molecular weight. Suitable amine 
hydrochlorides are ammonium chloride, or based on primary alkylamines, preferably C,. 
5 alkyl, for example methylamine hydrochloride oi-^thylamine hydrochloride; primary 
aralkylamine, for example aryl C,^ alkyl such'as benzylamine hydrochloride; secondary 

35 alkylamine, preferably di-C,^ alkyl for example dimethylamine hydrochloride or 
diethylamine hydrochloride; aromatic amine hydrochlorides, for example aniline 
hydrochloride; or heteroaromatic hydrochlorides, for example pyridine hydrochloride or 
collidine hydrochloride. Alternatively, high molecular weight polymeric amine 



3 
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•hydrochlorides may be used, for example polyvinylpyridine. hydrochloride. It may be 
convenient to use a highly volatile amine salt such as methylamine hydrochloride, since 
purging the reaction mixture with an inert gas causes the free amine to be removed. 

5 The isolation process may be by crystallisation and may include a conjugate amine 

removal step, for example by purging, filtering, or washing and drying. Alternatively a 
non-crystalline solid product may be isolated by spray drying, in which case it is 
particularly advantageous to use a highly volatile amine. 

10 Preferably, an anhydrous solvent is used for the preparation of anhydrous forms of 
paroxetine hydrochloride, and water or a water-containing solvent mixture is used to 
. prepare paroxetine hydrochloride hemihydrate. Suitable non-aqueous solvents include 
ethanol, propan-2-ol, butan-l-ol, toluene, acetone, ethyl acetate, and butanone. 

1 5 Paroxetine base may be prepared in situ^ for example by deprotection of (-)-trans-4-(4'- 
fluorophenyl)-3-(3*-4'-methylenedioxyphenoxymethy]-N-phenoxycarbonyIpiperidine 
with potassium hydroxide in toluene followed by aqueous work up and phase 
separation. The resulting solution of base is conveniently dried by partial azeotropic 
distillation of the solvent, or the solvent may be removed completely by distillation and 

20 replaced by another solvent The preparation of the base is described in Example 2 of 
US 4007196. 



Suitable salts for starting materials include the maleic acid salt, also described in 
Example 2 of US 4007196. The acetate salt may also be used as a starting material. 
25 Procedures for forming salts are described in EP-A-0223403. 

Paroxetine hydrochloride products of this invention, especially crystalline forms, may 
be formulated for dierapy as described in EP-A-0223403 or WO 96/00477. The 
paroxetine hydrochloride is typically formulated with conventional excipients for tablet 
30 formation or with solid diluents for use as a powder fill for capsules. 



The amount of paroxetine used is adjusted such that in a single unit dose there is a 
thenupeutically eflfective amount of paroxetine. Preferably the imit dose contains from 
10 to 100 mg paroxetine (measured in terms or^the base). More preferably the amount 
35 of paroxetine in a iinit dose is 1 Omg, 20mg, 30mg, 40mg or 50mg. The most preferred 
amount of paroxetine in a unit dose is 20mg. 



4 
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-Therapeutic uses of the paroxetine product of this invention include treatment of: 
alcoholism, anxiety, depression, obsessive compulsive disorder, panic disorder, chronic 
pain, obesity, senile dementia, migraine, bulimia, anorexia, social phobia, pre-menstrual 
syndrome (PMS), adolescent depression, trichotillomania, dysthymia, and substance 
5 abuse, referred to below as "the disorders". 

Accordingly, the present invention also provides: 

a pharmaceutical composition for treatment or prophylaxis of the disorders comprising 
10 paroxetine hydrochloride prepared by this invention and a pharmaceutically acceptable 
carrier; 

the use of paroxetine hydrochloride prepared by the process of this invention to 
manufacture a medicament for the treatment or prophylaxis of the disorders; and 

.15 

a method of treating the disorders that comprises administering an effective or 
prophylactic amount of paroxetine hydrochloride prepared by this invention to a person 
suffering from one or more of the disorders. 

20 The invention is illustrated by the following Examples: 

Example 1 

A solution of paroxetine base (5 g) in propan-2-ol (50 ml) was treated with one 
25 equivalent of pyridine hydrochloride at room temperature under argon. The resulting 

solution was stirred rapidly at room temperature whereupon crystallisation occurred. 

After 20 minutes stirring was stopped, and the suspension diluted with propan-2-ol and 
|^|. filtered. The solid product was dried in vacuo over phosphorous pentoxide to give 

^^'^^ " paroxetine hydrochloride propan-2-ol solvate (4.83 g). 



30 



Example 2 



A solution of paroxetine hydrochloride base (8.7 g> in toluene (200 ml) was treated 
with wet pyridine hydrochloride (3.0 g) at rot>fn temperature. The resulting solution 
35 was stirred rapidly at room temperature for 1 hour whereupon crystallisation occurred. 
The solid was collected by filtration, washed with toluene, and dried in vacuo over 
phosphorous pentoxide to give paroxetine hydrochloride hemihydrate (4.69 g). 



5 
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Example 3 

A mixture of (-)-trans-4-(4'-fluorophenyl)-3-{3*-4'-methylenedioxyphenoxymethyI)-N- 
phenoxycarbonylpiperidine (25.0 g) in toluene (375 ml), and potassium hydroxide (22.5 
5 g), was heated at reflux for 3 hours under nitrogen. The reaction mixture was cooled, 
and stirred while water (250 ml) was added. The layers were separated and the organic 
layer dried by az«50tropic distillation using a 'Dean and Stark* apparatus. Propan-2-ol 
(300 ml) was added and 300 ml of the solvent removed by distillation. This procedure 
was repeated twice more. The resulting solution was cooled and treated with pyridine 
10 hydrochloride (6.4 g). A thick white solid formed after approximately 30 minutes and 
the suspension was left to stand for 16 hours. Propan-2-ol ( 200 ml) was added to 
mobilise the mixture, then the product was collected by filtration and dried in a vacuum 
desiccator to give paroxetine hydrochloride propan-2-ol solvate (1 7.3 1 g) as a white 
crystalline solid (12 % propan-2-ol by weight). 

15 

Example 4 

A solution of paroxetine base (5 g) in propan-2-ol (50 ml) was stirred with solid 
methylamine hydrochloride (1 .0 g) at room temperature under nitrogen. The resulting 
20 solution was stirred rapidly at room temperature for 2 hours during which time a white 
precipitate formed. The precipitate was collected by filtration and dried in vacuo over 
phosphorous pentoxide to give paroxetine hydrochloride propan-2-ol solvate. 

Example 5 

25 

A solution of paroxetine base (5 g) in butan-l-ol (50 ml) was stirred with pyridine 
hydrochloride (1.76 g) at room temperature under nitrogen. The resulting solution was 
stirred rapidly for 1 hour while a white solid precipitated. The solid was collected by 
filtration and dried in vacuo over phosphorous pentoxide to give paroxetine 
30 hydrochloride anhydrate Form.C. (2.32 g). 

Example 6 

A solution of paroxetine base (5 g) in^propan-^-ol (50 ml) was stirred with ammonium 
35 chloride (l.O g) at room temperature. A clear solution formed which was stirred rapidly 
at room temperature for 16 hours while a white crystalline solid precipitated. The solid 
was collected by filtration and dried in vacuo over phosphorous pentoxide to give 
paroxetine hydrochloride propan-2-ol solvate. 



6 
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Example 7 

A solution of paroxetine base (5 g) in propan-2-ol (50 ml) was treated with 
5 polyvinylpyridine hydrochloride (2.3 g) at 50^C. The reaction mixture was stirred for 
30 minutes at the same temperature then filtered, and the filtrate cooled to room 
temperature. This solution was seeded with paroxetine hydrochloride propan-2-ol 
solvate, and stirred vigorously at room temperature for 1 hour. Crystallisation ensued, 
and the solid was collected by filtration and dried in vacuo over phosphorous pentoxide 
10 to give paroxetine hydrochloride propan-2-ol solvate. 

. Example 8 

A solution of paroxetine base (4 g) in 2-butanone (40 ml) was treated with wet pyridine 
15 hydrochloride (1.40 g) at room temperature under argon. The resulting solution was 
stirred rapidly at room temperature for 16 hours while a white solid precipitated. This 
solid was collected by filtration, washed with butanone, and dried in vacuo over 
phosphorous pentoxide to give paroxetine hydrochloride, hemihydrate (3.97 g). 

20 Example 9 

A solution of paroxetine base (5 g) in propan-2-ol (50 ml) was treated with benzylamine 
hydrochloride (2.10 g) at room temperature under argon. The resulting solution was 
stirred rapidly at room temperature for 2.5 hours while a white precipitate fonned. The 
25 resulting solid was collected by filtration, washed with propan-2-ol, and dried in vacuo 
over phosphorous pentoxide. to give paroxetine hydrochloride propan-2-ol solvate (2.84 

g). 

Example 10 

30 

A solution of paroxetine base in toluene (12 ml of a 0.42 g/ml solution) was diluted with 
propan-2-ol (40 nil), and aniline hydrochloride (1 .96 g) was added with vigorous 
stirring. The reaction mixture was stirred for 4 horns and the solid that crystallised was - 
isolated by filtration, washed with propan-2-oly and dried in vacuo over phosphorous 

35 pentoxide to give paroxetine hydrochlbride prDpanT2-ol solvate (4.96 g). 

• • <■ 

Example 11 

Paroxetine fi-ee base (11.1 g) was dissolved in dry acetone (65 ml) under a nitrogen 
40 atmosphere and pyridine hydrochloride (4.1 g) added to the stirred solution. 
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. Crystallization started after less than one minute and proceeded to afford a thick 
suspension. The resulting paroxetine hydrochloride acetone solvate was collected by 
vacuum filtration^ washed with acetone and dried at 60°C under vacuum for 20 hours. 

5 Example 12 

A stirred mixture of N-phenoxycarbonyl paroxetine (19.4 g), potassium hydroxide (17.5 
g) and toluene (300 ml) was heated to reflux imder a nitrogen atmosphere for 3 hours. 
The mixture was cooled to room temperature, washed with water (200 ml) and the 

10 organic layer separated, dried over magnesium sulphate and concentrated to a total" 
volume of 30ml. Dry acetone (50 ml) was added to the solution, under a nitrogen 
atmosphere and pyridine hydrochloride (5.0 g) added to the stirred solution. The 
mixture was stirred for 30 minutes and the product, paroxetine hydrochloride acetone 
solvate, collected by filtration, washed with acetone (20 ml) and dried under vacuum at 

15 60**C for 20 hours. 
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Claims 

1 . A process for the preparation of paroxetine hydrochloride in which a solution of 
5 paroxetine base or a salt other than the hydrochloride is contacted with an amine 

hydrochloride^ and paroxetine hydrochloride is isolated as a solid, with the proviso that 
the use of ammonium chloride is excluded when treating paroxetine acetate or 
paroxetine tartrate in an aqueous system to obtain paroxetine hydrochloride for isolation 
as the hemihydrate. 

10 

2. A process according to claim 1 in which the amine hydrochloride is added as a 
solid or as a solution. 

3. A process according to claim 1 or 2 in which paroxetine hydrochloride is 

1 5 isolated in non-crystalline form, or as a crystalline hemihydrate, anhydrate, or solvate. 

4. A process according to any one of claims 1 to 3 which is carried out imder 
anhydrous conditions. 

20 5. A process according to any one of claims 1 to 4 which is carried out under an 
atmosphere of inert gas. 

6. A process according to any one of claims 1 to 5 in which the amine 
hydrochloride is selected firom ammonium chloride, alkylamines, primary 

25 aralkylamines, secondary alkylamines, aromatic amine hydrochlorides, heteroaromatic 
hydrochlorides, and high molecular weight polymeric amine hydrochlorides. 

7. . A process according to claim 6 in which the amine hydrochloride is selected 
from methylamine hydrochloride, ethylamine hydrochloride, ben^lamine 

30 hydrochloride, dimethylamine hydrochloride, diethylamine hydrochloride, aniline 

hydrochloride, pyridine hydrochloride, collidine hydrochloride, and polyvinylpyridine 
hydrochloride. 

8. A process according to any one of clayms 1 to 7 in which the paroxetine 
35 hydrochloride is isolated by crystallisation and "thfe conjugate amine is removed by 

purging, filtering, or washing. 
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9. A process according to any one of. claims i to 7 in which the amine 
hydrochloride is based on a volatile amine and the paroxetine hydrochloride is isolated 
by spray drying during which the conjugate amine is volatilised. 

5 10. A process according to any one of claims 1 to 9 which is carried out under 
anhydrous conditions. 

11. A process according to any one of claims 1 to 1 0 which is carried out in ethanol, 
propan-2-ol, butan-Uol, toluene, acetone, ethyl acetate, or butanone. 

10 

12. A process for the preparation .of paroxetine hydrochloride hemihydrate in which 
. a solution of paroxetine base or a salt other than the hydrochloride is contacted with an 

amine hydrochloride other than ammonium chloride, and paroxetine hydrochloride is 
isolated as the crystaUine hemihydrate. 

15 

13. A process for the preparation of paroxetine hydrochloride hemihydrate in which 
a solution of a paroxetine salt other than the hydrochloride, acetate or tartrate is 
contacted with an amine hydrochloride, and paroxetine hydrochloride is isolated as the 
crystalline hemihydrate: 

20 

14. A process for the preparation of a paroxetine hydrochloride anhydrate or solvate 
in which a solution of paroxetine base or a salt other than the hydrochloride is contacted 
with an amine hydrochloride, and paroxetine hydrochloride is isolated as an anhydrate 
or solvate, preferably in crystalline form. 

25 . 

15. A process for the preparation of non-crystalline paroxetine hydrochloride in 
which a solution of paroxetine base or a salt other than the hydrochloride is contacted 
with an amine hydrochloride, and paroxetine hydrochloride is isolated in non-crystalline 
form. 

30 

16. A pharmaceutical composition for treatment or prophylaxis of the disorders 
comprising paroxetine hydrochloride prepared by a process as claimed in any one of 
claims 1 to IS and a pharmaceutically acceptable carrier. 

35 17. Use of paroxetine hydrochloride prepared by af process as claimed in any one of 
claims 1 to 1 5 in the manufacture of a medicament for the treatment or prophylaxis of 
the disorders. 
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• 18. A method of treating the disorders that comprises administering an effective or 
prophylactic amount of paroxetine hydrochloride prepared by a process as claimed in 
any ope of claims 1 to 15 to a person suffering from one or more of the disorders. 

5 19. A process for the preparation of paroxetine hydrochloride substantially as 
described in any of examples 1 to 12. 




\ 
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